Background: In developed countries, around 3-5% of the people could be identified as chronic complex patients, and they are increasingly at risk of atrial fibrillation (AF) and cognitive impairment. The main objective of this study was to present the current findings on the association between AF and cognitive impairment and mortality risk among chronic complex outpatients (CCP).
Introduction
The demographic evolution in developed countries is characterised by the emergence of new and complex health needs due to chronic multimorbidity [1] [2] [3] . With progressive aging, disease chronicity becomes something common. As a result, from 3 to 4% of the population is composed of complex chronic patients, and one of their risks is the increase in the incidence of atrial fibrillation and/or cognitive deterioration [4] [5] [6] . It is expected that the number of individuals with atrial fibrillation will increase 150% in the next four decades, especially in individuals aged over 80 years [7] . This way, this disease will be one of the main health economic burdens in the European population.
Thus, the proposals for the approach and treatment of the two disorders are of great relevance, because they generate enormous challenges in both health and social care due to the burden of morbimortality [11] [12] [13] . The main goal of the present study was to determine the association between atrial fibrillation and cognitive deterioration in a cohort of complex chronic patients.
In addition, the evidence suggests that 15 to 20% of the individuals aged over 65 years will suffer some degree of cognitive deterioration [8] . In 2015, the estimated number of individuals with dementia in the world was 47.47 millions, and its evolution was expected to be 75.63 million by 2030 and 135.46 millions by 2050 [9] . Therefore, the incidence of dementia will double every 5.9 years of age increase, i.e., from 3.1/1000 person-years at age 60-64 to 175/1000 person-years at age ≥95 [10] .
Methods
We carried out a multicentre and prospective cohort study of mortality incidence from 1 January 2013 to 30 September 2016 among chronic complex outpatients (CCP) attending primary care teams in the Terres de l'Ebre health area in Catalonia (Spain). All people included were managed by the public health system in Catalonia. Registry information was collected from the government-run healthcare provider responsible for all inpatient care in the county. The overall number of CCP registered was 3,490. We included a randomized sample of 932 adult patients registered in the electronic health record of primary care as CCP from 1 January 2013 to 31 December 2014. Patients were excluded if they resided in a long-term institutional setting. Alpha risk= 0.05; precision= 0.03.
Patient outcome was followed until death or study end (30 September 2016) since date of report as CCP in the electronic health record. Data included demographics, and functional, comorbidity, cognitive, and social assessment and were collected directly from the Shared Individual Intervention Plan [Pla d'intervenció individualitzat compartit (PIIC)] written and managed by nursing service in primary care. In the PIIC, determinants related to the personal factors and the social and physical environment are described as well a tailored personal approach according the patient's preferences in case of hospital readmission or emergency use, and main caregiver. The report is updated automatically to ensure that relevant information is shared across the electronic health record. Currently, 82% of people registered as CCP have this basic information in their PIIC.
Definitions

Chronic complex patient (CCP):
Those who meet at least four of the following criteria: Age (≥65 years old), chronic comorbidities (≥4), psychosocial disorders (cognitive impairment or psychological disorder with functional disability), geriatric conditions such as functional disability (Barthel score <55, living in assisted living, nursing home, or with in-home caregivers) or recurrent falls or fall risk, previous high healthcare use (two hospitalisations not programmed for exacerbation of chronic pathologies or three emergency department visits in the last year), number of active medications in the last six months (≥4 active medications), and living alone or with a caregiver ≥75 years old. The group also could include patients who do not meet these criteria, but are affected by other clearly complex conditions, such as schizophrenia or mental illnesses with behavioural disorders that make their management significantly more difficult [14] .
Stroke: Individuals with current stroke diagnoses in their medical charts after inclusion in the study were considered to have experienced an incident stroke. A previous stroke was considered to be present if the medical charts included a stroke diagnosis or if the individual, a caregiver, or a relative reported the diagnosis and it was found on supporting information from medical charts or other assessments. Records of inpatient care after baseline assessment with the International Classification of Diseases (10 th version; ICD-10) code prefixes I60, I61, I63, and I64 and H34, I67, and G45 as well as subsequent diagnoses of stroke or transient ischemic attack were compiled for all participants. All other diagnoses were based on information from assessments conducted during home visits and from records from hospitals, general practitioners, and institutional care facilities. A physician comprehensively reviewed the digital medical charts of individuals.
There are problems in defining fall risks, as many studies fail to specify an operational definition, leaving room for interpretation.
A total of 932 patients were included (52.3% CI95% 49.1-55.6, female) as CCP in the study. The baseline characteristics are showed in Table 1 . A total of 325 patients (34.8% CI95% 31.7-37.9) were diagnosed with AF (46.5% CI95% 40.8-52.0, female), and 260 (27.6%) suffered a stroke: 20.2% ischemic, 7.4% hemorrhagic. The overall stroke incidence was 24.9/1,000 persons per year.
A fall is an unintentional event that results in the person coming to rest on the ground or another lower level (W19.9 code in the electronic health record). According to the WHO, a fall is defined as the result of any event that caused the patient to end up on the ground against his or her will [15] . We used 'the report clinical in the electronic health record that a person had falls risk or previous recurrent falls with or without any serious injury' . If a patient is thought to be at high fall risk by medical or nursing staff, allied health, or caregivers, such patients will be identified as a 'fall risk' in the PIIC. This might include mention of the patient's level of orientation and cognition, gait and balance, continence status, and number and types of prescribed medications, as well as the number of diagnoses.
Variables
Sex: female (0), male (1) Age: <80 years old (1), ≥80 years old (2) Number of CCP criteria: <4 (0), ≥4 (1) Charlson Comorbidity Index, short version [16] Recurrent falls or fall risk: no (0), yes (1) Hypertension not controlled by therapy (≥ 160/90 mmHg): no (0), yes (1) . Blood pressure was measured as an average of separated follow-up measurements in the last six months. Alcohol abuse vs dependence: no (0), yes (1) Current medications were asked about during the home visit and confirmed in medical records. Polypharmacy (defined as five or more daily medications): <5 (0), 5-9 (1), and ≥10 (2). Oral anticoagulants (acenocumarol or warfarin) and TTR ≥60% (1), if TTR<60% (2) or novel oral anticoagulants (NOACs) (0). Antidepressants and/or sedating or other drugs affecting the neurologic system: male (1), female (2) . If there was a diagnosis of atrial fibrillation (AF), CHA2DS2VASCHAS-BLED scores were included.
Presence of cognitive impairment [17] : A disease-specific diagnosis of cognitive impairment, without specification of sub-type or severity, was used and measured by the Pfeiffer test Presence of heart failure: it's a condition registered in electronic health record (CIE9 codes I11, I13 and I50, and subcodes included) according the presence of clinical Framingham criteria for Congestive Heart Failure and guide reference [1, 18] . Sociofamiliar risk: score in Gijon scale 10-14 (1), ≥15 (2) [19] .
We conducted an intention-to-treat analysis. Patients were followed up from cohort entry as CCP until the first event occurrence (death), end of the study period, or lost to follow-up. Categorical variables were expressed as frequencies (percentage), and quantitative variables were expressed as mean (standard deviation [SD]) or median (interquartile range). Demographic data were summarized using mean and SD or median and quartiles for continuous variables and percentages for categorical data. Data analysis information extracted was the adjusted risk estimates and 95% confidence intervals (CI), and all statistical tests were two-sided at the 5% significance level. Statistical tests of homogeneity were performed using Cochran's Chi-squared test for homogeneity (Q) and the percentage of total variation across studies attributable to heterogeneity (I2). Using univariate linear regression analysis with the medication count as a continuous outcome variable, we identified explanatory variables that had significant (p ≤ 0.05) univariate linear associations with medication count. Time-to-event analysis was performed using nonparametric methods like the Kaplan-Meier and log-rank test. Multivariate Cox proportional-hazards regression models were fitted, adjusting for the following baseline characteristics and confounding and predictive factors of each event: age, sex, Charlson index, and factors in CHA2DS2VASC and HAS-BLED scales and active treatments. To predict hazard ratios, mean survival time, and survival probabilities, we used a multivariate Cox regression. The variables were included in a multivariable Cox model to identify their influence on the mortality. The non-hemorrhagic group and non-stroke group were considered as the references in all analyses. The analyses were performed using IBM SPSS version 19.0 
Results
The patients with AF were on average older, a larger proportion was male and aged ≥80 years, and they had higher prevalence of heart failure (HF), Barthel score, Charlson score, and incidence of mortality than those without AF ( Figure 1 ). Average age was 83.9 years (CI95% 82.8-84.2). The average number of CCP criteria was 3.95 (CI 95% 3.85-4.02). The global mortality was 40.9% (CI95% 35.4-46.4). In the survival analyses of risk for death, the outcome-independent factors were Pfeiffer score (HR 1.07 CI95% (Figure 3) . HF remained the strongest outcome-independent factor associated with mortality after adjustment for other risk factors. HF was found to increase the mortality by two times (relative risk: 1.68; C.I95%: 1.26-2.23). (Table 4 ) and exerts significant effects on the mortality of patients with HF ( Figure 4 ). Among those with cognitive impairment, there was less treatment with oral anticoagulants mainly among those with a Barthel score <60 (p < 0.001) and poor quality (c-TTR <60%). The overall mortality among the CCP with AF was 40.9% and 56.9% if associated with cognitive impairment (p 0.001). The longterm survival was not different between the groups of CCP with AF and without AF (p 0.463). In the unadjusted analysis, patients who had AF were at a significantly higher risk of death if they were ≥80 years old, had cognitive impairment, or had a Barthel score <60. The meaning of the concept 'complex chronic patient' is similar to that of 'fragility' . It is a new concept that has not yet been well defined nor has it gained consensus in the literature [21] . Fragility is a complex issue that encompasses a set of clinical conditions, such as: limited mobility, with a high associated risk of falls; polypharmacy; others comorbidities; high social risk; nutritional problems; and cognitive deterioration.
The present research is one of the few prospective studies on demographic outbreak of atrial fibrillation, cognitive deterioration, and heart failure that assessed the vital prognosis in individuals considered complex chronic patients. In terms of their relation to the health system, CCPs are characterized by their recurrent use of health services (primary, specialized, and emergency care) and by multiple hospital admissions, in some cases for long stays. Chronic complex patients require care from a combination of professionals, need to undergo numerous diagnostic tests, and are prescribed a range of drugs. They have low adherence to treatment, and the drugs may have side effects or interact. In addition, patients' social and economic situation has a great impact on how the disease evolves. These patients are intensive users of health resources and constitute an important cause of the increase in healthcare costs. In addition, the increase in the number of associated comorbidities causes a multiplier effect rather than additive effects in the structural costs. These facts suggest that the management and coordination of healthcare programmes will face the added challenge of heterogeneity in the health status of this population group [20] .
These patients also had the worse results in the quality of anticoagulant treatment. Therefore, persons with AF should be investigated for the presence of cognitive impairment and HF, given their higher prevalence and prognostic importance, which should be a major priority in the treatment of AF, as the impact of anticoagulation on long-term cognitive function.
Discussion
In addition, adherence to treatment can be significantly undermined by the difficulty of patients in making appropriate decisions with respect to their needs. This fact may have significant consequences in terms of patients' quality of life, associated disabilities, and control of associated comorbidities and mortality. Cognitive deterioration can also generate or worsen social and behavioural problems. This way, the challenge for health professionals would not only be the treatment of heart failure, but also the identification and treatment of associated conditions -such as cognitive deterioration -in order to avoid further complications. An integral clinical management of these conditions provided by the community nursing service could improve the adhesion to clinical guidelines, promote patient participation, and efficiently reduce the complications of chronic comorbidity and mortality [29] .
The significant incidence of atrial fibrillation in individuals with cognitive deterioration compared to those without it, as well as the association between cardiovascular diseases and cognitive deterioration are well defined [22] [23] [24] [25] [26] . Our findings add a strong association between mortality risk and the presence of atrial fibrillation and/or cognitive deterioration and/or heart failure. Various studies have demonstrated that cognitive deterioration is particularly common in 30 to 80% of patients with heart failure [27] .
Cognitive deterioration can interfere with the ability to perform self-care activities, and can be associated with increased mortality in this group of patients [28] .
However, further long-term studies are necessary to obtain evidence about the effect of TTR and the use of NOACs for the evolutionary diagnosis of the association between cognitive deterioration and atrial fibrillation, as well as the effects on heart failure.
There are no data relating to the benefits of oral anticoagulants. According to the clinical guidelines, if the time in therapeutic range (TTR) cannot be maintained at ≥60% with the use of anti-vitamin K, the use of new oral anticoagulants (NOACs) should be taken into consideration [1] . Internationally, qualitative studies on the treatment with anti-vitamin K have shown poor results in the general practice and untreated patients are associated with atrial fibrillation burden, chronicity, and comorbidity for adverse outcomes [7, [30] [31] . In the present study, we observed that 70% of the patients with cognitive deterioration had a TTR of <60%, as well as 60% of patients with heart failure. This way, cognitive decline associated with poor results in TTR again suggests that there may be a relationship between the two conditions [31, 32] .
Therefore, one of the relevant priorities in the management of atrial fibrillation is that individuals with this disorder should be systematically assessed to detect the occurrence of cognitive deterioration and heart failure. Health professionals should be familiar with early detection of cognitive symptoms in their daily routine. Even though the most effective treatment to prevent cognitive deterioration associated with atrial fibrillation is currently unknown, the patients should be encouraged to participate in cognitive, physical, and social activities with the purpose of improving and/or preserving their cognitive skills.
Even though the CHA 2 DS 2 -VAS C and HAS-BLED score values progressively increase with age until 85 years, the percentage of patients treated with oral anticoagulants is not modified or even decreases in the group of patients with cognitive deterioration. This fact may result from the decisions made by health professionals with respect to the risk of bleeding and the risk-benefit of the treatment in high-risk populations, as is the case of the group of complex chronic patients.
The deficit in the use of anticoagulants in this population is evident and the reasons are little known, although it has been suggested that the clinical criteria used to prescribe oral anticoagulants are different from those indicated by risk scales [7, 33] . Despite the clear indication of anticoagulant treatment according to the risk scales, in the daily practice this treatment is often interrupted in complex chronic patients with atrial fibrillation, even though it could contribute to a lower cerebrovascular morbidity and mortality rate [30] .
Although the assessment of complex chronic patients using the CHA2DS2-VASC and HAS-BLED scales can facilitate determining the vital prognosis in those patients with atrial fibrillation, our results only showed this association in those patients with heart failure [34] . Finally, some studies have provided evidence about which specific medication-such as angiotensin-converting enzyme inhibitors and digoxin-may have beneficial effects on the cognitive performance of patients with heart failure [35] .
The results confirm that cognitive deterioration in complex chronic patients with atrial fibrillation is associated with a greater mortality risk. These patients are older, suffer from more chronic diseases, and have a worse functional status [9] . In addition, isolation and loneliness have been described as concomitant risk factors. In the present study, the percentage of loneliness was 22.3% among those patients aged ≥75 years. Since these factors can worsen the condition of complex chronic patients, those without care and/or social support should be considered a group of high priority for preventive interventions provided by community nursing.
We believe that the model of chronic care, in which our proposal is based, should be characterised by integral intervention aimed at: (a) stimulating the cognitive condition of the patients; (b) avoiding their social isolation; (c) detecting symptoms and risk situations; (d) achieving objectives of control according to the clinical guidelines for the effective control of cardiovascular risk factors; and (e) achieving therapeutic objectives through the prescription of oral anticoagulants. It is worth mentioning that this intervention should be carried out by a multidisciplinary team working with a shared clinical record led by nursing professionals. This strategy should improve their quality of treatment and life. In addition, as patients are evaluated continuously, they feel better protected. Eventually, the system might avoid institutionalization and use of repeated and probably unnecessary trips to the hospital, time in emergency rooms, and give a great support to the patient's caretaker and family.
Conclusion
Therefore, persons with AF should be investigated for the presence of cognitive impairment and heart failure and should be independently assessed the impact of quality and kind of anticoagulation on the long-term survival in future research.
